In this text, we provide further details of the development of our mathematical model that seeks to describe key aspects of how STM and CUC1 generate spatial patterning within the shoot apical meristem (SAM).
Model description
The model incorporates the key interactions between proteins and mRNA, as described in the main text and shown in Figure 5 of the main text. In all cells, the transcription of STM mRNA is promoted by CUC1, whereas transcription of CUC1 mRNA is promoted by STM, creating a positive feedback loop. STM promotes the production of the microRNA miRNA164c, which inhibits CUC1 protein production by increasing the degradation rate of CUC1 mRNA. To maintain STM levels in the centre of the meristem, where CUC1 protein levels are thought to be low, we include include STM upregulation of its own transcription and/or basal transcription of STM in the model as optional effects. Both STM and CUC1 mRNA are translated into protein at a constant rate, and the proteins have constant basal degradation rates. However miRNA164c greatly increases the degradation rate of CUC1 mRNA, reducing CUC1 mRNA levels in the centre of the primordium.
Explaining how primordium cells are specified is beyond the scope of the current model; this specification is thought to involve auxin transport and regulation of the PIN auxin efflux carriers and has previously been modelled [3] . As a proxy for this, we introduce a Primordium Identity Factor (PRIF). We prescribe [PRIF] i = 1 for cells within the primordium, and [PRIF] i = 0 for the remaining cells; this prescribed distribution specifies the primordium's position. Production of TCP is promoted by PRIF. For simplicity we combine the transcription and translation steps of TCP production. TCP further promotes the production of microRNA miRNA164a. As there is no basal production both TCP and miRNA164a are restricted to the primordia. As for miRNA164c, miRNA164a acts through increasing the degradation rate of CUC1 mRNA. TCP is negatively regulated by STM and we suppose that TCP decays at a constant rate.
As the details of transport of STM between neighbouring cells in the meristem are not fully understood (see [5] ), we choose a simple model and suppose that the net flux of STM between neighbouring cells is proportional to the concentration difference between them.
Model equations
We can represent the interactions described above using the a system of 7N ordinary differential equations which indicate how the concentrations of each species within each cell (as listed in Table 1 ) change with time: 
where i = 1, · · · , N. The model depends on 28 parameters, as listed in Table 2 . We specify the three cells at the left-hand side of the file to be primordium cells, setting levels of the primordium interaction factor to be 
Parameter values and initial conditions
The model predictions depend on a number of parameters (summarised in Table 2). As we are primarily interested in the steady-state behaviour of this system, and in particular the relative spatial expression patterns, rather than in the absolute concentrations of the network components, all parameter values are dimensionless. We investigated how the choice of parameters affects the predicted distributions of the network components; we found that the proposed network of interactions could qualitatively mimic the biologically observed distributions using the parameter values listed in Table 2 . These parameters were selected from a heuristic search of parameter space, selecting parameter values which generated large differences in CUC1 expression levels between the boundary region and the centre of the primordium. As initial conditions, the STM protein and mRNA concentrations are set equal to 1 for all cells, and the concentrations of all other species set to zero: 
Numerical solution
Steady-state solutions were obtained by the numerical integration of equations (1) , with initial conditions (2) using standard ODE solvers ( [2] ), until T = 10 8 . Python code to reproduce the simulation outputs shown in the paper is attached as a Supplementary File.
Parameter sensitivity analysis
To assess the sensitivity of simulation outputs to parameter choices, we performed a basic local parametric sensitivity analysis [1] . For each parameter p, we calculated the mean normalized sensitivityS p from For simulations with STM autoregulation and no basal STM transcription, as shown in Figure 1 , simulation results were particularly sensitive to δ STM , α STM , λ STM , η STM , k STM and β 1 ; these parameters control the overall level of STM protein. Simulations are also sensitive to k mc and n c , which regulate the sharp response of miR164c to STM. Without STM autoregulation, but with basal STM transcription, the results of the sensitivity analysis are shown in Figure 2 . Simulation outputs are now sensitive to the basal STM transcription rate C STM , but here β 1 = 0. Table S1 . Genes identified using GO analysis.
Genes identified in GO Slim analysis of timecourse data (STMoe 8h, 24h, 72h and 9d) and GO analysis of meta-analysis dataset (465 genes) are shown. Table S2 . Differentially expressed genes in STMoe timecourse.
Genes showing significant change in expression (p<0.01) between DEX-treated STMoe and empty vector control lines at 8h, 24h, 72h and 9d timepoints or between DEX-treated STMRNAi lines and empty vector control lines at 72h and 9d are shown. DEGs identified in 3h STM-GR mock versus DEX and cycloheximide versus cycloheximide+DEX and also shown (p<0.01). 3 biological replicates were performed for each timepoint.
Click here to Download Table S1 Click here to Download Forward primer (5'-3'):
Reverse primer (5'-3'):  ACTIN2  acattgtgctcagtggtgga  gtcagggaagcaagaatgga  STM  ggctggaccagaaacagataa  aaagcatggtggaggagatg  CUC1  tcctccgctaaggatgaatg  gagcgggaaggaatgtatga  AIL7  cggaacctttgcaaccgaa  agaagaggacggaagcaact  BOP2  gccaagcatctccctattga  tccaaagctcgtctcatcct  KNAT1/BP  tggccatatccttctgagtc  ccatccatcaccatgaactg  BLH8  agtccgagccatgaacaaac  atttggcttccagttccaaa  OFP1  ggagtcgatggaggagatga  tggggtggtggaagattaag  CHR40  gttattgggccagcaacatt  tgctccatgatcagcttcag  TCP4  ggagcaaccgatacaggaaa  tggagatggattggtgatga  TCP3  cgaggcaatacacagaacca  tctttccaaattccggtgac  MYB21  cacgtcgagccataatgtct  ccaaatatcatccatgcccca  HB25 acggctgagcaaaaggaaag gatgaagtggtgaaggcgac pri-miR164c gcgaacacaaatgaaatcg agacacgtgttggagtagtag Table S3 . Oligonucleotide primers used for qRT-PCR Table S6 . Table S7 . 
